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In the period January 1982-July 1984, 1512 cases of suspected
child abuse were evaluated in the emergency department of a
major children's hospital, of which 256 (17%) required hospi-
talization. Failure-to-thrive with caloric malnutrition was present
in 66 (26%), burns in 56 (22%), central nervous system injury
in 53 (22%), soft tissue trauma in 21 (8%), ingestions in 20 (8%),
skeletal injury in 15 (6%), neglect of an underlying disease in 10
(4%), sexual abuse in nine (3%), near-drowning in four (1%),
and abdominal trauma in two (1%). Two-thirds of the children
required surgical care and one-third of the surgical group needed
operations. The majority of the patients were toddlers between
18 and 36 months of age. A long hospitalization occurred with
a mean stay of 9.3 days. Mortality was 7% for the entire group,
but children with central nervous system injury had a much higher
mortality (26%) and morbidity (21%).

C ONTEMPORARY SOCIETY recognizes child abuse
as a serious medical and social problem. Twenty-
three years ago, Kempe and colleagues' alerted

physicians and the public to the "battered child syn-
drome" as a distinct and far more common entity than
previously realized. Although neglect of and violence to-
ward the young have been recorded throughout history,2
an organized approach to the medical, legal, social, and
preventive aspects ofchild abuse are ofrecent origin. Pro-
tean manifestations ofchild abuse have been documented:
bums, trauma to the eyes, central nervous system, skel-
eton, soft tissues, and viscera, ingestions, near-drowning,
starvation, strangulation, sexual abuse, abandonment,
neglect, and failure-to-thrive.3 This study evaluates a ma-
jor children's hospital's experience with child abuse with
particular attention to types of injury that may need sur-
gical intervention.
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Methods

The records of all patients with suspected child abuse
who were examined in the emergency department of
Children's Hospital, Columbus, Ohio, from January 1,
1982, to July 31, 1984, were reviewed. During this 31
month period, 1512 cases of suspected abuse were eval-
uated by a physician for emergency treatment and sub-
sequently seen by a member of the Children's Hospital
Child Abuse Team, an interdisciplinary group composed
of two physicians, seven social workers, one nurse, one
psychologist, and one educator/researcher.
Of the 1512 patients, 256 (17%) required hospitaliza-

tion. Four children were admitted twice during the study
period. Ten diagnostic categories were listed: abdominal
trauma, bums, central nervous system (CNS) injury, fail-
ure-to-thrive, ingestions, near-drowning, neglect, sexual
abuse, skeletal injury, and soft tissue trauma. Children
with failure-to-thrive, ingestions, neglect, and near-
drowning were admitted to the pediatric medical service,
while those with the remaining diagnoses were cared for
by a pediatric surgical service (general, neurosurgical, or
orthopedic).
The charts of the 256 hospitalized children were ana-

lyzed for age, sex, and race of patient; diagnostic category
ofinjury and number ofsystems affected; severity ofinjury
by admission to the intensive care unit and receipt of
blood transfusions; length of hospital stay; morbidity;
mortality; operations performed; seasonal and monthly
pattern ofadmission; family unit characteristics; suspected
perpetrator of abuse; and placement following hospital
discharge.
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TABLE 1. Diagnosis in 256 Patients Hospitalizedfor Child Abuse

Pediatric
Medical Admissions Surgical Admissions

Injury No. % Injury No. %

Failure-to-thrive 66 26 Burns 56 22
Ingestions 20 8 CNS injury 53 22
Neglect 10 4 Soft tissue injury 21 8
Near-drowning 4 1 Skeletal injury 15 6

Sexual abuse 9 3
Total 100 39 Abdominal

injury 2 1

Total 156 61

Results

Sixty-one per cent ( 156) of the children were admitted
to a surgical service for burns in 56 (22%), CNS injury in
53 (22%), soft tissue trauma in 21 (8%), skeletal injury in
15 (6%), sexual abuse in nine (3%), and abdominal trauma
in two (1%). Thirty-nine per cent (100) of the patients
were cared for on the pediatric medical service for failure-
to-thrive in 66 (26%), ingestions in 20 (8%), neglect in 10
(4%), and near-drowning in four (1%) (Table 1).
Mean age ofthe 256 children was 2.1 years with a range

from 2 days to 17 years. The majority of patients were

between 18 and 30 months of age, although those with
failure-to-thrive had a mean age of 0.8 years and those
with soft tissue trauma and sexual abuse had mean ages

of 4.2 and 6.6 years, respectively. There were 156 males
and 100 females. White children numbered 153, and 103
were black (Table 2).
The mean age of the 56 children with burns was 1.9

years (range: 1 month- 12 years), of whom 39 were male
and 17 were female. Mean body surface area ofburn was

8.4% (range: 1-60%). One-quarter of the patients had a

body surface involvement between 1% and 5%, while one-

half were between 5% and 10%. Most patients presented
to the hospital with second degree burns, although nine
children had third degree burns. The mechanism ofburn
included hot water scalding (39), contact with a hot object

TABLE 2. Mean Ages and Sex ofChildren with Child Abuse

Mean Age
Diagnosis (Years) Males Females

Failure-to-thrive 0.8 43 23
Near-drowning 1.2 3 1
CNS injury 1.5 25 28
Burns 1.9 39 17
Skeletal injury 2.0 14 1
Neglect 2.5 4 6
Abdominal

trauma (2, 4) 2
Ingestions 3.0 8 12
Soft tissue trauma 4.2 16 5
Sexual abuse 6.6 1 8

(9), flame (6), and hot grease (2). Ofthe 39 hot water scald
burns, buttocks, perineum, and lower extremity accounted
for the majority of sites. Of the nine children burned by
contact with a hot object, trunk and buttocks were the
most frequent locations. Of the six patients involved in
house fires, four were unattended by adults. In a partic-
ularly tragic instance, two brothers were alone in a home
deliberately set ablaze by their father. Three of these six
children required endotracheal intubation for smoke in-
halation injury. Debridement ofthe burn in the operating
room and/or skin grafting was required in 19 patients.
The mean length of hospitalization was 19 days (range:
2-71 days). None of these children died.
Of the 53 patients with injury to the CNS, mean age

was 1.5 years (range: 1 month-12 years), with 28 girls and
25 boys. Eight were dead on arrival to the emergency

department, and six children died from their CNS injury
within 48 hours of admission for a mortality of 26%. In-
juries included cranial skull fracture (19), cerebral con-

cussion (13), subarachnoid hemorrhage (3), epidural he-
matoma (1), and cerebral edema (1). Two-system injuries
(CNS and skeletal) occurred in 10 children, ofwhom six
died. Three-system trauma (CNS, skeletal, and abdomi-
nal) was present in two patients, both ofwhom were dead
on arrival. Sixteen of the 39 survivors (28%) required op-
erative procedures: Richmond Bolt for intracranial pres-
sure monitoring (7), subdural tap (2), craniotomy with
clot evacuation (2), ventriculoperitoneal shunt (2), ele-
vation of depressed skull fracture (1), evacuation of sub-
dural hematoma (1), and Broviac catheter for hyperali-
mentation (1). Eight of the 39 survivors (21%) developed
neurologic sequelae: seizure disorder in seven and a right
hemiparesis in one. The mean hospital stay was 13 days
(range: 1-53 days).
The 21 children (16 males, 5 females) with soft tissue

trauma sustained severe bruises to the face, neck, trunk,
genitalia, buttocks, or extremities. Their mean age was

4.2 years (range: 1 month- 17 years). One developed a soft
tissue abscess of the thigh requiring incision and drainage,
and another required laryngoscopy under anesthesia fol-
lowing attempted strangulation. The mean hospital stay
was 5 days (range: 1-34 days). There were no deaths in
this group.

Fifteen patients incurred skeletal injury, with a mean

age of 2.0 years (range: 1 month- 17 years). Fourteen were
male and one female. Bones fractured included femur (7),
humerus (5), ribs (3), radius-ulna (3), mandible (1), clav-
icle (1), tibia-fibula (1), and pelvis (1). One child had three
skeletal fractures, and two patients had two bones frac-
tured. External casting was performed in 10 and open

reduction with internal fixation in three. The mean length
of hospitalization was 5.5 days (range: 1-12 days). No
children in this group died.

Sexual abuse occurred in nine children, eight girls and
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one boy, with a mean age of 6.6 years (range: 18 months-
16 years). In all cases, patients were admitted either to
undergo an examination under anesthesia to evaluate the
extent of injury or for a definitive operative procedure.
Three required repair of vaginal lacerations, and in an-
other a darning needle was removed from the vagina. One
girl had fulgaration of perineal condylomata acuminata,
and the boy, a 6-year-old, had fulgaration of penile con-
dylomata. Their mean stay in the hospital was 2 days
(range: 1-6 days).
Two children sustained severe blunt abdominal trauma.

A 2-year-old boy was kicked by his mother, admitted with
pneumoperitoneum, and had a perforated rectosigmoid
colon. A loop sigmoid colostomy with repair ofthe colonic
laceration was performed. A 4-year-old boy was pushed
from a second-story window by an older sibling and pre-
sented in hypovolemic shock. His ruptured spleen was
managed by splenorrhaphy. Both recovered from their
injuries without complication.

Failure-to-thrive with chronic malnutrition in the ab-
sence of a diagnosed organic disease was present in 66
patients, 43 males and 23 females, with a mean age of 0.8
years (range: 1 week-3 years). Either loss ofweight (below
third percentile) or absence of appropriate weight gain
was noted in all 66. Coexisting diverse problems not di-
rectly related to the failure-to-thrive were found in 19
children. These included cleft lip, craniosynostosis, ce-
rebral palsy, hemophilia, sickle cell disease, neurofibro-
matosis, mental retardation, and bilateral inguinal hernias.
Two patients died: a 1-month-old with severe malnutri-
tion, acidosis, and sepsis and a 2-month-old with multiple
organ failure following a perforated gastric ulcer. The
mean period ofhospitalization was 13 days (range: 3-123
days).
Twenty children, 12 girls and eight boys, with a mean

age of 3 years (range: 7 months- 11 years) were admitted
for drug ingestion. Valium was the most frequent agent
(5), while alcohol, tricyclic antidepressants, and barbitu-
rates were the poisons in the remaining 15. No child sus-
tained neurologic impairment and none died. The mean
length of hospitalization was 3.3 days (range: 1-7 days).
Ten patients were classified as neglect with inadequate

care of a known underlying disease. Their mean age was
3.0 years (range: 2 weeks- 12 years), with six females and
four males. The one death in this group, a 2-month-old
with bronchopneumonia, had delay in seeking medical
attention and was moribund at admission. The other
conditions considered improperly cared for at home in-
cluded cyanotic heart disease (2), iron deficiency anemia
(2), urinary tract infection (2), asthma (2), and diabetes
mellitus (1). The mean hospital stay was 10 days (range:
2-29 days).

Near-drowning occurred in three patients; a fourth was
dead on arrival at the emergency department. The child
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FIG. 1. Family unit characteristics and suspected perpetrator of child
abuse in 256 patients.

who died was a 1-year-old who had been held underwater
in a bathtub by a babysitter. Two children, ages 8 and 14
months, were unattended by an adult while in a bathtub.
A third child, 2 years of age, was left unobserved in a
wading pool. No child required endotracheal intubation
for longer than 36 hours, and all were discharged by the
fourth day.

Forty-two children were admitted to an intensive care
unit: 24 with CNS injury, six with smoke inhalation and
burns, four with ingestion, three with near-drowning, and
two with abdominal trauma. Ofthe survivors, 28 patients
received one or more blood transfusions within 24 hours
of admission, most with CNS, skeletal, and abdominal
trauma.

Eighteen patients (7%) died as a result of child abuse.
The highest mortality (26%) occurred in patients with CNS
injury. Nine children were dead on arrival, eight from
head trauma and one from drowning. The greatest long-
term morbidity occurred in patients with head injuries
with neurologic sequelae in 21%. Additionally, at least
50% of those with burns developed hypertrophic scars.

Single, never-married mothers comprised 45% of the
family-unit households. Thirty-three per cent were mar-
ried and living together, 17% were separated or divorced
with mother at home, and in 5% the family unit was un-
determined. In 32% ofcases, either the patient or a sibling
had a previous consultation for suspected abuse, while
four children with failure-to-thrive were admitted twice
during the study period (Fig. 1).
The child's parent was the suspected perpetrator in 193

instances (75%); boy or girlfriend of parent in 17 (7%);
babysitter in 10 (4%); family member in 10 (4%); and
undetermined in 26 (10%) (Fig. 1). Mothers were sus-
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pected to be responsible for all failure-to-thrive cases and
most cases of neglect, ingestions, and burns. Fathers or
maternal boyfriend were suspected in all sexual abuse
cases. The suspected perpetrators among those with CNS,
soft tissue, and skeletal trauma were equally divided be-
tween men and women.
Of the 238 survivors, 91 children (38%) were placed in

foster care at hospital discharge. Return to the primary
family occurred in 147 cases after evaluation by a member
of Children's Hospital Child Abuse Team.

Children were hospitalized at an average rate of eight
patients per month (range: 7-9 per month) with no sea-
sonal or monthly predominance. The overall mean length
of hospitalization was 9.3 days (range: 1-123 days).

Discussion

Within society and medicine, the status of the child
has undergone an evolution during the period ofrecorded
Western civilization. Historically, the young have occu-
pied an insecure and subservient position from the Roman
"patria potestas," granting the father the right to sell, mu-
tilate, abandon, or kill his children, to the indentured ser-
vitude practice of the Middle Ages. In medical literature,
the relationship of violent childhood death to parental
brutality was first noted in 1860.4 Ambrose Tardieu, a
professor of legal medicine in Paris, described the autop-
sies of 32 children with injuries to brain, soft tissue, and
bone, which we recognize today as part ofthe child abuse
syndrome. Eighty-six years later in 1946, Caffey linked
the occurrence of long bone fractures in infants with
chronic subdural hematomas,5 but little concern was
aroused. In 1961 Dr. Henry Kempe conducted a sym-
posium on "The Battered-Child Syndrome" at the
American Academy of Pediatrics Meeting, which, along
with his subsequent article detailing the medical aspects
of child battering, alerted the American public and phy-
sicians to the problem.

Although twentieth century children have achieved a
degree of comfort and privilege, their place in society re-
mains questionably secure. For instance, homicide ac-
counts for 5% of all deaths in children less than 18 years
ofage in the United States and is one ofthe leading causes
of death after the age of 6 months.6 In infants between 6
and 12 months of age, abuse is the number one cause of
death.6 In a comparison of childhood homicide rates
among 24 developed countries using World Health Or-
ganization statistics, the United States ranked second with
10.2 deaths per 100,000 population.7
An additional indication of the magnitude of child

abuse is that 929,310 reports of suspected abuse and ne-
glect were filed in the United States in 1982.6 At the re-
gional level, the 1512 cases of suspected abuse that formed
the basis of this study occurred over a 31-month period

and represented approximately one-third of the counties
of the state of Ohio. Those children with serious injury
and neglect requiring hospitalization in this series repre-
sent a minority of the total spectrum of patients. While
direct surgical care was necessary in 61% of these hospi-
talized children, the vast majority of suspected abuse cases
are managed by emergency department and primary care
physicians.

In our study, 75% of the children were between 18 and
36 months ofage with a total group mean age of2.1 years.
This is in agreement with most published series"3 in which
the toddler has the highest risk ofbeing battered. However,
in most categories of injury in our series the age range
was quite variable, from infants less than 1 month old to
teenagers. As might be anticipated, certain types ofabuse
were more likely to occur at certain ages. In particular,
failure-to-thrive from caloric malnutrition was a problem
mainly in infancy, with a mean age of 0.8 years. Those
children who required hospitalization for management of
severe soft tissue trauma and sexual abuse were somewhat
older, with mean ages of 4.2 and 6.6 years, respectively.
Although no sex predilection was present within the entire
group, boys far outnumbered girls in soft tissue and skel-
etal injury, while girls were most frequently the victims
of sexual abuse. There was no predilection by race in these
patients.

In reviewing the family-unit characteristics in this series,
45% were single, never-married mothers, and 17% were
separated or divorced mothers. The suspected perpetrator
of the abuse was a parent in three-quarters of the cases,
while another family member, babysitter, or friend was
responsible in less than one-quarter. As might be expected,
certain types of abuse such as failure-to-thrive were more
likely to be inflicted by the mother. Males were responsible
for all cases of sexual abuse in our series. The sociologic
etiology of child abuse is believed to be associated with
several complex risk factors: poverty, isolation, recent and
chronic stress, and the parent's own childhood experience
with violence.6'8 Following evaluation of the home situ-
ation by the Child Abuse Team, 38% ofour patients were
placed in foster care at hospital discharge. Of the 62%
returned to the home, careful and regular follow-up by
the Child Abuse Team was necessary for each case.

Serious burns accounted for nearly one-quarter of the
patients in our series. The appropriate evaluation of a
child with burns as a possible victim of inflicted injury
requires an understanding ofcertain aspects ofintentional
thermal abuse. While scald burns are the most frequent
cause of accidental and intentional thermal injury,9 tap
water causes most abusive burns and only 20% of acci-
dental burns."0 In our group of 39 children with scald
burns, all were caused by tap water. In addition, most
accidental scald burns occur when a toddler overturns a
pot of hot liquid on a stove or spills a cup of hot liquid
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on a table. These accidents result in poorly defined splash
patterns of bums, usually to face, upper chest, or arms.
All of our scald-burned children had well-demarcated
bums located on the buttocks, perineum, or in a circum-
ferential pattem on an extremity. In the nine patients
with contact bums, an obvious outline of the applied ob-
ject, usually an iron, was visible. Several factors should
alert the physician to the suspicion of intentional thermal
injury9- ': (1) coexistent soft tissue trauma, either recent
or old; (2) a child below the third percentile for height
and weight or fall from previous growth pattern; (3) delay
in seeking medical attention; (4) discrepancy in historical
reporting of time and mechanism of burn; (5) a mecha-
nism of injury inappropriate to the child's neuromotor
development; (6) a location ofburn unlikely for accidental
injury; (7) a symmetric, well-delineated, or circumferential
burn; (8) a child whose behavior and affect are inappro-
priate to the circumstances of hospitalization.
CNS injury represented the most lethal form of abuse

in our group of patients, with 14 of 53 children dying as
a direct result ofhead trauma. Significant long-term mor-
bidity occurred in nearly one-quarter of the surviving 39
patients: seizures in seven and a hemiparesis in one. Al-
most all ofthese patients had other signs of abuse, usually
soft tissue bruising of both recent and old origin. This is
in agreement with the belief that CNS trauma is a late
manifestation ofchronically abused children who typically
present with evidence of other old injuries.'5 Significant
discrepancy existed between the alleged mechanism of
injury and the severity oftrauma. In almost all instances,
the infant or child was said to have either fallen out of a
crib or bed or tumbled down a flight of stairs. The actual
mechanism oftrauma was later shown to be either beating
or having been thrown down a stairway. It is of interest
that of 246 young children who accidentally fell out of
cribs or bed, 80% had no overt sign of injury, 18% had a
single bruise or abrasion, 1% had a fracture ofthe clavicle
or humerus, and 1% had a single, linear skull fracture
with no serious head injury.'6

Soft tissue trauma constitutes the most common and
easily recognized physical sign of child abuse.'7 The ma-
jority of children with inflicted bruises are cared for in an
outpatient setting or without any medical attention. Thus,
those children who are hospitalized represent instances
ofvery severe trauma. Nearly all ofour patients sustained
bruises to the buttocks and genitalia. The site and pattern
of the bruising may assist in the differentiation of acci-
dental from intentional injury. Most accidental bruises
result from falls or rough activity and occur on the skin
overlying bony prominences, such as knee, chin, or fore-
head. Inflicted bruises typically are located on buttocks,
lower back, genitalia, inner thighs, cheek, and neck. An
additional clue is a discrepancy between the alleged time
of the injury and the actual color of the bruise at presen-
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tation. The color of the bruise allows dating of the injury
with reasonable accuracy.'8

Skeletal injury was the major problem in 6% of the
children in our series. In each of the 15 patients, an in-
dication that abuse was the etiology of the trauma was
evidence of soft tissue bruising at sites remote from the
fracture, radiologic evidence of old fractures, or a history
incompatible with the degree of injury. When cases of
suspected abuse are being evaluated, radiologic exami-
nation may provide objective evidence oftrauma. Certain
features of skeletal fractures occur more commonly in
battered children: metaphyseal fracture with epiphyseal
separation, exaggerated periosteal reaction, multiple frac-
tures, and fractures in different stages of healing.'9 It has
also been observed that rib fractures are relatively frequent
in cases of abuse, particularly in association with a long
bone fracture, and are located near the lateral margins
(from squeezing or shaking the child with both hands) or
near the tubercles (from direct blows to the back).20 Com-
plications of thoracic trauma, such as hemothorax, may
result from severe rib cage injury. Certain underlying dis-
eases may mimic the battered child syndrome on radio-
logic examination: osteogenesis imperfecta, scurvy, syph-
ilis, infantile cortical hyperostosis, and metastatic malig-
nancies.'9

Although sexual abuse accounted for only nine of the
admissions, this type of injury represents a significant
number of all abuse cases. In 1983, for example, of the
545 children reported abused by the Children's Hospital
Child Abuse Team, 218 were sexually molested.2' Those
patients who come to surgical care will usually have sig-
nificant genital trauma and require careful examination
under anesthesia for appropriate evaluation. In addition
to obtaining vaginal, rectal, and pharyngeal cultures for
gonorrhea and wet prep specimens for motile sperm, a
serological test for syphilis and urine for pregnancy should
be obtained. Repair of vaginal lacerations was necessary
in three of our children. In two of the patients, genital
condylomata acuminata were managed by fulgaration.
Abdominal visceral trauma was present as the major

injury in two youngsters, one with a ruptured spleen and
one with a perforated rectosigmoid colon. The occurrence
of serious abdominal injury from intentional battering
has been well-recognized. 15,22-24 The mechanisms that re-
sult in blunt visceral trauma, namely compression, crush,
and acceleration, explain accidental as well as intentional
injury.25 Compression by a kick or blow to the abdomen
usually affects those organs distended with gas or fluid,
particularly the stomach and colon. Crush injury resulting
from compression of an organ against the immobile ver-
tebral column may injure the kidneys, spleen, liver, or
pancreas. Acceleration-deceleration injury occurs when
the child is thrown and may result in shearing injury of
intra-abdominal organs at their posterior abdominal at-
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tachments, such as a laceration of the jejunum at the lig-
ament of Treitz. Since the full spectrum of abdominal
trauma associated with accidental blunt injury may occur
in battered children, a high index ofsuspicion is necessary
for appropriate diagnosis.
Ofthe 100 children admitted to the pediatric medicine

service with failure-to-thrive, ingestions, neglect ofan un-
derlying disease, and near-drowning, surgical intervention
was necessary in 8%. A 2-month-old infant with severe
malnutrition developed a perforated gastric ulcer during
hospitalization, and died after operation from multiple
organ failure. Two infants with neglected cyanotic con-
genital heart disease underwent urgent pulmonary-sys-
temic shunting. The remaining five children had opera-
tions for unrelated conditions, including inguinal hernias
and cleft lip. Although none of the 20 children with drug
ingestions drank caustic agents, surgical management of
pharyngeal, esophageal, and gastric burns may be nec-
essary in such cases.

It is clear from this study that a significant number of
abused children require surgical care for their injuries and
for complications of these injuries. The responsibility of
the surgeon goes beyond prompt recognition and appro-
priate management. In all 50 states, the physician is man-
dated by law to report each case ofsuspected child abuse.26
While such laws are crucial to avoid further abuse and
violence toward an individual child, the ultimate suc-
cessful prevention ofchild battering will require a societal
effort of massive proportion.
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